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Aptitude-Test Scores of
ospective Graduate Stu dents in Science

Re 4ained Essentially the Same from 1970 to 1975

A rece t completed 'NSF-sponso,red study, ad-
dressin e issue of whether in recent years there
has be a decline in the quality of candt les for
gradu srudv has found that mer the io2i 1970-

.75th were no changes of practical significance in
apnt -test mean scores among prospective grad-
uate 4fidents in'science and engineering iS /El fields

Wt itt each, of the maior broad 5/E fields, the mean
sco c candidates on the verbal and quantitative
apt eitest of the Griduate Record Examination

Were round to have remained essentially.
, sta It:over-The observed period Thus, insofar as*the

abi mtiosured by theseoests are concNned,
the Cliave been no declines of significance irtthe
qu _of applicants for science graduate study

ajor differences in yec,bal and quantitatty e
observed in the study were those between

ts in different fields, and these differences
cc tad consistently over the whole period In

tittive ability, candidates for admission to
study inS/E-tields averaged mere than one

itidevi'ation higher th candidates in non-
' ',Melds, and within S IS fields, examinees in

e gi mg and the mathematical and physical
sc averaged nearly one standard deviation

n those in theilife and basic social sciences
In the science and nonscience

' can A -did not differ on the average, but within
the let e group engineering candidates aYeraged
note FANdower than the- others The study -was
carri 301 by the Educational testing Sen. i« JETS'

y%

Recent Ira eking Developments
'kr(

The rec nt ' past has wItnes,l,r1 ,1 number nt
developme s ttiat might be expected `to. intlueru e
negativ'elt career choir es of students who have the
potential to b scleptists and/or engineers Among these

..... developments reprojection-s of an imbalance between
the s(ipply an th6otritili7ati[m ot kii'ir /orates in )'f_ tieldi,
and an inrreils IneereSt in fields suc h as bu,siness law

cf)
cd0
kr)

and medicine . Some very able students, motivated
primarily by nonpecuniary factOrs, may be expected to
pursue careers in Science, and engineering without
regard to employment possibilities Others, equally able,
may, on the other hand, respond to what they perceive as
unfavorable prospects for employ ment or for the
attainment of desired levels of income in SvE professions
In this context it becomes of interest to examine the
possibility of significant changes in recent years in the
ability patterns of students entering g.rduatestbdy in SE
helds

There is, however, no readily available source of
information on the tested abilities of persons actually
admitted to graduate study in S/Efields Therefore, this
study focused on possible changes in the abilities of
applicants for ,3dmi'ssion to graduate study in these fields,
'using.inf2rmation from the historical file of scores on the
Graduate Record Examination (GRE) Since the scholastic
apnitide'lests of IheGRE are the same for all applicants
regardless of the field of intended graduate study, these
files can also supply infOrrnation on trends over recent
years in the abilities of applicants for admission to
graduate study in ribnscience,fields, which can he
compared to those of science-fieldapplicantc in the same
period

Aspects of the GRE

The GRE consists Ili of scholastic aptitude tests that
yield a verbal and a quantitative score, and i2iotif bier t-
matter tests in lq different subject-matter areas, A high
proporticfn of exarninees take only the aptitude tests.
since many American graduate schools reqiitre only
those and not the subject-matter tests For the purposes
ot the F T S study under discussion here only aptitude -test
scores were used, since subject-matter test scores were

'not available for many applicants in a field over the years
in question. and since one of the main purposes ot this
study was a comparison of trends in the aptitudes ot S E
applicants with those of applicants for admission to
graduate Iticiv in nonscience fields

Prepared in the Science ucation Studies'Group, Divisionn of Science Resources Studies). .7
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Trends in Graduate Rkcord Examination test, scores: 1970-71 to 1974-75 .

Number cases, mean scores and standard deviations for verbIl
and quantitated aptitude tests by prospective field of graduate study and by year!

7= 9

Prospective field of
graduate study

Apti.
Pude

1970-7; 972-7i 1973-74 1974-7S

Num-
ber Mean

Num-
ber - n S D:, .0r1 Mean S.D

Num-,
bee Mean S.D

Num-
ber Mean , SD

Science

All years

Total
no Mean 1 D '

Ohysical sciences V

Q
499

512

650

136

106
323

500

643

134

109
474.

519

648

130

105
454

r
502

648

1-
126

113
526

508

630

4133
110

509

644
130

106

Mathematical sciences V

Q
415 517

675

141

104
248

495

673

135

91
362

510

676

131

96
404

513

'675
139

97 4.
506

661

126

104
1.813

509

672

136

' 99

Engineering
.V

Q
665

444.
656

i 132
98

372
448

651

122

97

F
544 45 5

,665
132

93
573

449

' 663
133 s

100
594

,

440

649 '
127

103 2,716

447

657

129

99

Life sciences
V// Q 491

556

122

120
716

491

553

122

122
1,069

501

570

117

118
1,202

SOS

569

121

117
' 1,347

509

S68

116

118
5.370

.

502

564

119

120

Basic social sr, iences
* , 14

/
V

2,085
533

530

117

118
1,570

527

526

116

120
2,176

522

521

120

125
2,153

525

521

119

127
2,165

521

518

120

12S
10,169

525

523

121

124

Health professions
.

4

V

Q
358

500

4%
114

119

502

501

108

117
376

SOS

107

120
471

500

507

113

120

502

513

t03
119

2.0581
504

506

110

120

Educltion V

Q
2,993

472

462

110

120
2120

463
457

11,1.

119 AMA
452

450

113

119
2,053

449

442
113

120
2,745

454

sog

113

120
13,799.

458

451

'112
120

Art? and humanities , V

Q
2,686

S46

494

118

118 16'65*-

534

492

117

116 2'571e
537

. 493

120

122 2,574
541..

494

125

121 2,405
542

490

121

120
11,895

540

493

... 123

118

Applied social sciences . V

Q
983

492
480

113

121
694.

482

475

111

123
1,038

464

475

121

126

."
1,180

493

4477

121

122
1,270

466

464

118

123
5,165

418

474

119

122

()the( niriscrences
V 496

496

124

123

490 124

119
961

501

502

125

121

456

495

1

1
901

4%
496

125

126
4,239

497

494/

123

122

C j`akulated by NSF using formula SD 171
terli `Ins -Ii-' '

-I i 5 2'1,01 N72.

N I

here sDiXi, the standard deviation of the scores in a given field in a given test for
the enrol. 5 year period ri, the Dumber in the field in the ith year of the period, T.,
'he reels score in the test of those in the field in the oh year 5, Ird ,- the standard
de,iation of the test scores of those in the field in the oh year, N.; the total number in
the field ener the 5 -year period and the mean score of the entire group IN/ in the
11,51 .

3

4

Note V- Verbal, Q.Quantita me, and S D -Standard Deviation
Sources Educational Testing Service and National Science foundation °
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Field Classification of Students

The study was based on a one -to- fifteen sampling of
those cases in the GRE hrstprical file for the period undei
examination for which data necessary to the study were
available. The students were classified according to the
field of the departmenrto which their GRE scores were to
be sent rather than by their undergraduate majors.
Departments or subfields of intended study were
grouped in accordance with a brbad-field break of 10
fieldsfive science and five tionscience. The five major
fields into which S/E candidates were classified were
engineering and the physical, mathematical, life, and
basic social sciences.'

Scores on GRE Aptitude Tests

The accompanying table thiplays, by field and year, the
mean scores in the verbal and quantitative aptitude tests
found among the sample of graduate-studerit'applicants
in the 10 broad fields into which students were classified
for the pufapse of this investigation. Also displayed for
each field are the number of Cases in the sample and the
standard deviatu* of the two test scores in each year.
The last columns of the table show the mean test scores
and standard deviations for all of the sample candidates
in each field over the entire 5-year period.

Someweak trends within fields could.be observed over
the period. In the life sciences, verbal mean scores

tended to increase slightly, while those in the basic social

The full report of this study contains a detailed Int of the s*ubbelds whichate
included within each of the 10 broad held categories For information on obtaining
copy of the full report see the last page of this Highltghts )

Verbal
mew :CM

551

SIR

1151

scierices tended to decrease
Chart 1 displays, for each of the 10 broad fields of study

for the entire' 5-year period, the mean 'scores in both,
verbal and quantitative aptitude, the verbal score on the
vertical axis .and the quantitative on the horizoAtal.
(These are the mean scores that appean the last column
of the accompanying table.)

'
Comparisons of the Science

.
Groups

Chart 2 displAys the points shown in chart 1 for the five
science fiblds anti also illustrates, in the forniof five
rectangles, the eas within which the scores of the

,middle 50 percent of the examinees in each S/E field fell
over the s-year period. Chart 2 shawsthat in quahtitative
aptitude there is a greater degree of homogeneitj, and
less svariation within engineehng and the mathematical
and physical sciences groups-than thete is within the if
and social sciences groups. In verbal aptitude, on the
other hand, there is more variation within the
mathematical and physical sciences and engineering
grbups than there is within the life and soda; sciences
groups. As for similarities between candidates i

different fields, the two groups that have the great t

overlap are the physical and mathematical scientists, ith
their verbal means identical and their verbal interqu rule
ranges (25th to 75th percentile) highly similar. I their
quantitative means and interquartile ranges, t ey aie
likewise fairly close to each other.2

- The determinant:in of the mterquartile ranges of the scores in several fields
here was based on the assumption thatjhe distribution of st ores w h n each field was
nsirmal accordmgly, I 675 of the standard deviation was the val e used to calculate
the magnitude of this range ,

CHART 1: GRE' vestal and quantRathie aptitude-toot mow scorn, by intondod field of grail's%
for period 1171-71 through 1174-75
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'CHART 2. Sciance)nginsering applicant' ORE' verhafand quantitative aptitude-test scorn
25th to 75th percentile range, by intended field of graduate study, for period 1970-11

Verbal
mean score

050

t..

550
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450
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!Graduate Record Examination
SOURCE Educational Testing SerVICS sad National Sams Need/tin

T4 full report of this study contains, in addition to the
list Of subfields referriii to above, coefficients of
correlation and afialvses of variance of the scores on the
verlibal and quantitative aptitude tests, by field nd year,
and technical n'otes, on such aspects of the study as the
saniiplinkpl0 used_ cornparabihty of LYRE tests from

:0

Basic social sciences
.

sciences

I

4

r00000

Physical
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SS
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Intersection of verbal and quantitative
mean scores for a field.
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Bus,ness
: 5,

750

and

1974-75

Key

M Math Sciencet-

PS Physical Sciences
4 MMED

EN Engineering

11/1=0 SEMI.

LS Life Sciences

SS Basic Social Sciences
MIN

year to year, etc. Sffigle copies of the full report, Trends in
Aptitudes of Graduate Students in Science by Rbbert F.
Boldt of the Educptional Testing Svryice, are obtainable
from the Division di Science Resources Studies, National
Science Foundation, 'Washington, D C '20550
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